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· 17. Safety features of the irradiator (t.o.hi.ch includes but is not limited to entry control 
devices, intrusion detection devices, warning systenB, source posftiooing in:Ucators, and 
controller logic Wl.ic:h governs any safety device or system) shall not be altered, m:dified. 
r-~placed, or in any way changed without wri tt.en a{:iproval of the Depart:m:ont. The licensee 
shall inmediately report to the Depart.lrent by tel~one or te1eg:raP\ the failure of any 
safety feature (device, system, or circuit) of the irradiator. A written report of sudl 
failure shall be filed with the Departn-ent within 10 calen:Jar days after the failure, 
describing the failure, ccn:Utions under wuch the failure occurred, the suspected cause(s) 
of the failure, an:l action taken or proposed to correct the failure ~ prevent recurrence. 

18. After inspection by the Depar1:ment of any m:xiification, change, alteration, replacement, 
substitution, ad:li.tion, or deletion n1!KJe to the Oickerscn-II irradiator by the licensee, 
the Oepartm!nt may rec:pire the licensee to make ad:U tiatal nw::xli.fications, changes, etc. that 
the Department deerrs necessary to redlce the likelihoo::! of failure, to enhance recovery 
if a JI'Bl.functicn or incident ~re to occur, or to enhance security, protection, safety, or 
warning of m!llfunction or intrusion. · 

19. 'nle irrcrliator cell arrl labyrinths shall be visually checked by the operator an:l controlled 
by any addi ticnal adninistrati ve p.roced1res that are necessary to assure that these areas 
are cleared of persa1r1el prior to each use of the source. 

20. 'Ihe irradiator cell and labyrinths shall be surveyed using a (:hysical radiation detectioo 
instrument to assure that prior to the first iOOi vi dial's entry into these areas after any 
use of the source, the radiation level fran the source in these areas is below that at \lbi.Gh 
it would be possible for an individJal to receive a dose in excess of 100 millirem in any 
one hour. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date__:_-~-------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

-~· ,~_,.,-·."'''' 
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21. 1he irradiator shall be naintained such that all entry control anc;t intrusioo detection 

devices oust be functiooinq properly prior to the ini tiatioo of any operaticn using the 
source. No operatioo shall be cord.lcted unless these centro! devices are functicning 
properly, except those operatioos necessary to place the scurce in a sate ccod1.tioo or to 
repair the nalfunctiooinq ccntrol ( s) . 

22. 'nle licensee is authorized to set the RH4 22 alarm point at 200 milliroentqerus per hour or 
less. 1he RAM 22 shall accurately reflect the dose rate at the associated detector in. the 
north labyrinth of the Didcers<n II irradiator. tllenever the RAM 22 alann point \A/ 
exceeded, visible and audible wuninqs shall be autcmltically qiven in the operat~ole 
area, an:1 other actioos as defined by the licensed safety system loqic shall be·-~· 
atitatatically initiated. 

23. '!he licensee is req..dred to include the ccntroller program to include autatatic signaling 
to N:1r (or eqrl valent service) \«ben the RAM 22 alarm set point is exceeded. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

'. ,, 
~;1,~ 

MDER-L 1 (supp) (11/90) 
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24. Except as specifically provided otherwise by this license, the lieensee shall possE>ss and 
use radioactive Ratei·ial authorized by this license in accordance with statem911ts · 
reprE'!sentaticns. dl1d proced.lres ccntained in: 
A(:t:>licatioo. dated June 12 , 1987 with attachments: 

A. ~ix A, dated June 12 • 1987 I "Descriptiat of the Dickersat II Irradiator. • 
B .. ~ix c. dated June 12~ 1987, "Adnlnistrat:ive Controls. • 
C. ~ix 4. Table 1 , dated October 3, 1984:, "<larent Area fbd tors. • 
D. ~ix 5. 1 I Table 1 1 dated O::tober 3, 1984, •aan:ent &lrYey mt.ers. • 
£. AweJldix 5. 2. dated October 3, 1984 I "TTD ard Filal Service CoRpenles. " 
F'. (l:lerational Carpetence Item fOCI) # 2, dated 10/17183• "Sec:urit:y." ·· 
G. ~ational Ccnpetence Item (OCI\ # 3, Rev. 3 dated June, 1987: "Al..aEa." ,, 
H. Cperational Conpetence Item (OCI\ # 4, dated October, 1985: "Radiatiat Area fbdtors." .. 
I. Cperational Conpetence Item ( OCll # 5, Rev. 3 dated June I 1987: "Tel81ilcne · -

Instructi<XUJ • .. . . ' 
.J. ~rational Con-petence Item fOCI) # 91 dated June 02. 1987: "General Facility Safety.·~'...· 
K. <:perational eaq,etence Item fOCI l # 31, dated October, 1985: "Dic:lcersm-1 ~. '' ,, 

Training t+n aal. " . 
L. (t:lerational Conpetence Item fOCI) # 35, dated Septentler, 1984s "Dickers<n-1 ~tar: U 

Training Hanaal • • 
H. ~ational C.oopetence Item fOCI) # 36, dated cctober, 1985: "Dickenco-1 Syst:aa _ 

De8criptiat •• 
N. Q;:>eratiooal c~tence Item fOCI) # 47, dated Novenber. 19831 •lnt.nxllcticn to , ' 

Radiat:iCI\ "lbefxy, tbi t:s, and Effects •• 
0. Cperational Caq:letence Item fOCI) # 63, dated Novent>er, 1983: "Review InfODIIIticn for ·-·' 

Il:Tad:latar ~ and 'l'raJ.neetl... ->. 
P. (l:Erational Coopetence ItEm fOCil # 65, dated June, 19871 "Irradiatcr safety fc:s" 

Mlintenmce Persca .. l. • 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date ...:.._""-:--_____________ _ 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 

''. 
~ .. ·.-·· . .. ,.., 

.' ;.40ER-L 1 (supp) (11/90) 
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Q. Proced.Jre R 1001, Revision 2, dated March 14, 1977~ "Colm~ Procedlres. • 
R. Procec\Jre R 1002, Revision 5, dated June 7, 1989: "Sr.mpling Prooedlres. • 
S. Procedlre R 2006, Revision 1, dated February 17, 1977: "Leak Testinq in tbe Pool" 
T. Procec\Jre R 1007, Revision 5, dated April 25, 1991: "Radiation Detection 

Instlunents calibration Procertve. • 
U. Procec\Jre R 6012, Revision 3, dated June 21, 1990: "Pr:ooed&re for Irradiator 

Processor Ccntroller. • 
V. ~ocedu:e R 7062, Revision 4, dated June 02, 1987: "Procedlve for Dic:::kersal II 

Irradiator~ ()Jalification. • 
W. Procedu:'e R 7003, Revision 4, dated June 02, 1987: "Geoai:al Proceciare for Diclcena1 

II Irradiator ~tialS. • 
X. Procec\Jre R 7004, Revision 3, dated January 26, 1993: "Procettve for Raltine Dickerscn 

II Maintenance. II • 

Y. Prod8:tre R 7005, Revision o, dated June 02, 1987: '"P.r:ocecl.lre for Nc:a-Routine 
Hl!lintenance of the Dickerson II Irradiator Rtaqdring Taii)OLCtty Defeating of a safety 
System ca.pment, II 

Z. ProceclJre R 7006, Revision 3, dated June 12, 1987: "ProceciD"e for Dickerscn II 
Labyrinth Loader ().aal.Uications and q,er&tioos. • , __ .. 

AA. Procecl.n"e R 7007, Revision 2, dated June 13, 1987: "Proorive for SoorCe ~and 
.Ad:ti tiCI'lS to tbe Dickersm. II Soorce Pl.at:JJe. " . 

.~· 

BB. Drawing 150368: "Mldification of ~tor 12 D-II" ,issued Oecarber 12, 1986 with, 
letter dated Decerrt:ler 17, 1986 . . • • 

CC. DrawiR:J N150124: "cable Cylinder ~tor D-II", dated Decent>er 04, 1980. 
Drawing SK-19: .'"Layout and Study Ccnveyor fbtification" with letter dated 
September ~6, 1984. 

00, Drawing 150098: "General AligrDI!IIlt Dickenon-II", dated July 12, 1984. 

-~~-------------------------· FORTHEMPJ&JARY~NDDEPART~MEN1TOt~/10NM~NT _March 14, 1996 ~ 
Date · 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 
TOF, REM, m1 
. ~· 

.MOER·L1 (supp) (11/90) 
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.. , 

Q. Proced1re R 1007, Revisicn 5, dated ~il 25, 1991: •Radiat.tqn Detecticn ~
Cal.itKaticn Proad ere. • 

R. Procedlre R 6012, Revision 1, dated May 12, 1988: ~ae for Irradiator · 
Prooee~t~X Controller. • 

s. Procecl.lre R 7002, Revision 4, dated June 02, 1987a ~ f<lE' Dick8ncft II 
Irradiator ~tor ().lal.ificati<n. • 

T-. Proced1re R 7003, Revision 4, dated June 02, 1987: -a..ral Prooe-tnt f«: Dictersal_ · 
U Irradiator ~ticaa. • 

U. PrOcedJre R 7004, Revisioo 2, dated Hay 13, 1981: ~fOE' 8cutine Dic:k8nca 
u JllliDtenmce •• 

v. Proced1re R 7005, Revisioo o, dated June 02, "1987t •Procatare f<.lE' ~ . . _ 
Jtdnt'AI'Yntw of tbe Didcencn II Irradiator f*Jdring ~ DefeBibg of a SafetY:' .: . · 
Syftaa oecawot. • i·-~:l .. 

W. ProcedJre R 7006, Revision 3, dated June 12, 1987: •Pracetll'8 f« Didr.encn II 
LllbyriDt:h I<>edPir Oalificaticms Ed ~ti<ms. • 

X. Procedlre R 7007, Revision 2, dated June 12, 1987: ·~11"8 for Scurce a..,. ..S 
.Ad:B.tlCG8 to the Didtenal II Source PlacJ,ae. • .. 

Y. ·Drawing 150368: "Modificaticn of ~tell: 12 o-n•, issued OecelrtJer 12, 1986 with lett:.er 
dated Decari:ler 17 , 1986 . .. ' -

Z. Drawin;J N150124: •Oible Cyl1ldar (.parator D-II•, dated OeoeiWer 04, 1980. . .. -~::: 
0raw1ng SK-191 •r.aya~t and St:u:Jy Ccnwyor tb!lficaticn• with letter dated ~l:etY ~ 

26 1984 \ ·. . .. ;~~t- ;J 
I • r . " . ~- . _; 

M. Drawinq 150098t •Gmeral AliCJt nt Dickenc:D-II•, dated July 12, 19N~· . 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

, ... 

ADIOLOGICAL HEALTH PROGRAM MANAGER II 

.·• 
' ·~. ' 
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Letter dated August 25, 1984 A. 
8. 
c. 
D. 
E. 

Letter dated July 07, 1984 Re: Proposal to mxlify source changing nedlanism. 
Letter dated April 16, 1964 with attached rrerrorand..lns dated: March 26 & 27, 1984. 
Letter dated Haren 13, 1984. 
Letter dated Novermer 10, 1984 with attached 11R8spcmse Plan for Identifyinq arl 

Isolating Leald.D:J Dickerscn-1 Irradiator Sources. 11 

F. Letter dated Decell"ber 05, 1983 with OCI attachrlents. 
G. Letter dated Septen"ber 30, 1983. 
H. Letter of April 07, 1983 outlining D-1 retrofit. 
I. Letter dated October 07, 1983. 
J. Letter of August 25, 1983. 
K. Procedire R 1001, Rev 2, dated March 14, 1977: "Counting Proceci.lres. II 
L. Procedlre R 1002, Rev 5, _dated June 7, 1989: 11Salpling ~. • 
H. Procecl.lre R 1007, Rev 5, dated April 25, 1991: "Radiation DeteCtioo Instrlnent 

calibratioo Proceci.lres. • ! 

N. Procedlre R 2006, Rev 1 , dated February 17, 1977: "Leak Testmq in the Pool. " 
o. Procedlre R 6001, Rev 11, dated Septent>er 29, 1983: "Gerleral ProcedJre for Didterscn 

I Irradiator ~tions. • _ · / · 
P. Procedlre R 6002, Rev 2, dated AuguSt 23, 1983: -.oce:tu:e tor Dickers<n I Irradiator 
~ ().lalificatialS, • 

Q. Procedlre R 6003, Rev 7, ~ted February 01, 1989: "PI:'oari"'e far Dickerscm I Ittadiator 
Maintenance. • / 

R. ProcedJre R 6005, Rev 6, dated October 2, 1991: "Didcersat I Sdirce Olin;Jinq 
ProceciJre .• 

s. Proced.Jre R 6006, Rev 2; dated Septenber 29, 19832 "Source Load;1nq Procedure." 
T. ·~rre for Respmse to <h-Site Daax:gencies", dated June 6,/1983. ,- .. 

j ~ 

FOR THE MARYLAND DEPA~TJ?EN,....OF THE ENVIRON MEN'!· 

/l·· 
\. ,// 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

' ' ' 

.!" ' 
, -;~:.-
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RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE _..,.. 
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Pursuant to the Maryland Radiation Act, and in reliance on statements and representations heretofore made by the licensee, a 
license is hereby is~ued authorizing the licensee to receive, acquire, possess and transfer radioactive material listed below; and 
to use such radioactive material for the-purpose(s) and at the place(s) designated below. This license is subject to all applicable 
rules, regulations and orders of the ¥aryland State Departm~nt of the Environment, now or hereinafter in effect and to any 
conditions specified below. In accordance with Pqency review, Radioactive Materials License 

1'-D-31-025-05 is renewed in its entirety. crB§dJP o::J1X 
LICENSEE 3. License No. 

1. Name Neutron ProdJcts·, Inc. 
22301 Mt. Ephraim Road 4. Amendment No. 

2. Address p · 0 • ,BOx 68 . 
Dickerson, Maryland 20842-0068 5. Expiration Date 

6. Radioactive material (element and mass 
number) 

A. Cobalt-60 

9. Authorized Use 

7. Chemical and/or physical form 

A. Doubly encapsulated in 
stainless steel neeting 
specifications described in 
Neutron Prod.J.cts, Inc. 
letter dated August 2 5, 
1983 with attachrrents; or 
Neutron Procbcts, Inc. 
custom sealed sources W'lidl. 
have been doubly 
encapsulated in accordance 
with Neutrcn ProdJcts, Inc. 
Procedlre No. R5006, 
Revision 0. 

12 (~) 

November 31, 2000 
8. Maximum amount of radioactivity which 

licensee may possess at any one time 

A. 750,000 curies; 
No source to exceed 15,000 
curies. 

f'ot use in the Water pool irradiator designated arrl knOW\ as "Dickerson r for the irradiatiOn 
of naterials \4\ose degree of flarmabili ty hazard does not exceed specificatioos 0, 1 , or 2 of 
the National f'ire Protection Association's fire Pr9tecticn Q.lide on Hazardous Hl¢erial (latest 
editim), ard W'lidl are not explosive. 

\ 

!' 

~L1(~1/90) 
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Pursuant to the Maryland Radiation Act, and in reliance on statements and representations heretofore made by the licensee, a 
license is hereby issued authorizing the licensee to receive, acquire, possess and transfer radioactive material listed below; and 
to use such radioactive material for. the purpose(s) and at the place(s) designated below. This license is subject to all applicable 
rules, regulations and orders of the Maryland State Department of the Environment, now or hereinafter in effect and to any 
conditions specified below. In accordance with Agency review. Radioact.i ve Materials License 

fv£)-31-02Ci-05 is rene~~l in its entiretv. 
LICENSEE 

1. Name N€'utrr)ll F'rod .. tct s . Inc . 
22301 Mt .. Et:hraim Road 

2. Address P · 0 · Box 68 

3. License No. 

4. Amendment No. 

Dickerson, M:uyland 20842-0063 5. Expiration Date 

6. Radioactive material (element and mass 
number) 

- '""'·. Cobal t-60 

. . ~-

9. Authorized Use 

7. Chemical and/or physical form 

A. Doubly encapsulatE'd in 
3tainless steel rreeting 
specifications described in 
Neut.r<Jll Prod.J.cts , Inc. 
letter dated August 2 5, 
1983 with attachments: or 
Neutron Products, Inc. 
custom sealed sources Wrich 
have been doubly 
encapsulated in accordance 
with Neutron Products. Inc. 
Procedure No. R5006, 
Revision 0. 

-~. 

12 

Noveni:»:!r 31, 2000 

8. Maximum amount of radioactivity which 
licensee may possess at any one time 

A. 750,000 ~-ies: 
No sour~ to ~xceed 15 , Ofl9- -
curies . 

\ 

\ 

f'or use in the w:tter pool irradiator designated and knowt as "Dickerson I" for th~ irradiation 
of materials Whose degree of flammability hazard does not exceed specifications 0, 1. or Z of 
the National Fire Protection Association's f'ire Protection Guide on· Hazardous Hater.i2l, (latest 
edition). and Whi.dl are not explosive. Irradiation of food for hUJTan conSl.lllption is prohibited . 

.. -... ~" 
o.l·.•. 

oEFt~~ ', . ..,;. ::.,..... :···!'~..,:. .~ .. 
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12. Th.e licensee shall cont=>lY with of provisicns of Part D. "Standards for Protecti<..n Against 
Radiaticn• arrl Part J, "Notices, Instructions an::J Reports to Workers: Inspections" t>f the 
Maryland RecJulation.s 26.12.01.01 "Regulations for Cootrol of Ionizing Radiation". 

13. Sealed sources containing radioactive material shall not be opened. 

14. 'Ihe irradiator shall be operated only in roodes T.>bere all entrance and/or exit doors remain 
closed at all tines W"ten the radioactive source is not in its shielded s-toraQe posi t'l«t in 
the water pool. - · 

15. After installation of sealed sources in the irradiator, a ra::liatioo survey shall be 
condlcted with. the radiation source loaded and in its up, operating posi tiro to determine 
the naxim.un radiation levels in each area adjoining t1\e radiation cell. SUch surveys shall 
be carll.cted r · 

A. prior to the initiation of any irradiation of materials after the initial loading of 
the radioact.ive source: 

B. without prcd.lct or any other materials (except esrpty prod&ct carriers l in the irradiator 
, cell Wti.ch would adi to the inherent shield:ing of the permanent P"tysical structure of 
the irradiator: an1. 

C. prior to the initiatim of any irradiatioo of naterials after any increase in the total 
curie loading of the radioactive ~s greater than ten (10'\l above the previous ~---. 
h.ighest total curie loadinq of radioactive sc:urces at Wtidl tine a full survey W!lS 

req..tired. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------- RADIOLOGICAL HEALTH PROGRAM MANAGER II 

JR-L 1 (supp) (11190) 
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A detailed report of the results of the surveys shall be sent to the EhvirOC'li'R9ntal Hanaqer 
of the Radiological Health Program at 2500 Broening High\oay, Balti.lrore, Harylarxi 21224 not 
later than twenty-five ( 251 days follCMi.ng initial installatioo of radioactive sources and 
followinq any increase greater than ten percent ( 10\) in the total curie loading of 
radioactive sources. 

16. No ~ysical radiation barriers of the irradiator (...trid'l incltdes but is not limited to 
all plugs a00 penetration shields) shall be ramved, replaced, or m:xUfied in any manner 
without written awroval of the [)epartnl!nt. · 

Safety features of the irradiator (W\ich includes but is not limited to entry control 
devices, warning systens, source positioning indicators, and controller and/or hard.Hired 
logic Wrl.ch governs any safety device or system) shall not be altered, roodified, replaced, 
or in any ''WI!ly changed without written aR=Coval of the Pepartment. 'lbe licensee shall 
inmediately report to the Department by tel~ or telegra{il the failure of any safety 
feature (device, system, or circuit l of the irradiator. A written report of such failure 
shall be filed with the Depa:rtment within 10 calerrlar days after the failure, describing 
the failure, ccn:tltions under \tobich the failure occurred, the suspected cause(s) of the 
failure, and action taken or proposed to correct the failure and prevent recurrence. 

18. After inspecticn by the Department of any JOOdification, dlange, alteration, replacement, 
substitution, additicn. or deleticn nede to the Dickerson-I (D-I) irradiator by the. 
licensee, the Departnent nay rEqlire the licensee to make aalitional m:xllfications, dlanqes, 
etc. that the Depa:rt::ment deems necessary to red.lce the likelihood of failure, to el'\hance.-. 
recovery if a nalftn:tion or incident were to occur, or to enhance security, protection, 
safety, or wuning of nalfunction or intrusion. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

MQ 
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19. 

20. 

The irradiator cell and other inner c::hant>ers of the irradiator shall be visually checked 
by the operator arrl ccntrolled by any ~itiooal adninistrative proced.Jres that are 
necessary to assure that these areas are cleared of personnel prior to each use of the 
radioactive source. 

The irradiator cell an::J other inner dlant:lers of the irradiator shall be chedced usi~ a 
(:hysical radiatioo. detection i.nstrum!!nt to assure that prior to the first indi vid..aal 's entry 
into these areas after any use of the radioactive source, the radiatica level fran .-the 
scurce in these areas is below that at Wrlch it w:lUld be possible for an iOOi vid.aal to 
receive a dose· in excess of 100 millirem in any one hour. 

The irradiator shall be naintained such that all entry cootrol and intrusioo detection 
devices mJSt be functioning properly prior to the initiaticn of any operatioo usiD:J the 
,source. No operation shall be cordlcted unless these control dl!vices are functioning 
properly, except those operatioos necessary to place the source in a safe corrli tion or to 
repair the malfunctiooinq ccntrol ( s) . 

22. The intermediate (source transfer) pool shall be kept filled with water to provide 
adjitional shielding fran radioactive sources loaded in the OicJcerson-1 irradiator pool. · 

23. The internediate (S<XJrce transfer) pool shall be used only for the transfer of sources 
into the Oickersat-1 irradiator. 

G4. Except as specifically provided otherwise by this license, the licensee shall possess and/ -
use radioactive material authorized by this license in accordance with staten&lts 
representations, and procedlres contained in: 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

:)R-L1 (supp) (11190)~,-«· 
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A. 
B. 
c. 
D. 
E. 

F. 
G. 
H. 
I. 
J. 
K. 
L. 
H . 

N. 
o. 

P. 

Q. 

R. 

s. 
T. 

Letter dated August 2 5, 1984 
Letter dated July 07, 1984 Re: Proposal to roodify source cl'laD;ring ned\anism. 
Letter dated April 16 , 1984 with attached rnen-orancllm3 dated: Marc.h 26 & 2. 7, 1984. 
Letter dated March 13 , 1984 . 
Letter dated Noveni::ler 10, 1984 with attadled •Reepcmse Plan for Identifyinq ..0 

Iaolating r.eaJdng DickenCn-1 Irradiator Sources. • 
Letter dated Oecen't:ler 05, 1983 with OCI attachnents. 
Letter dated Septerrber 30, 1983. 
Letter of April 07, 1983 outlin.irv;J D-1 retrofit. 
Letter dated October 07, 1983. 

Letter of August 25, 1983. 
Proced1re R 1001, Rev 2, dated March 14, 1977: •Ccuntinq Procedlres. • 
Proced.lre R 1002, Rev. 7, dated June 7, 1989: •s.pttng Procedii'H.• 
Procedlre R 1007, Rev 5, dated April 25, 1991 r -a.dlati<m Detecticn ~ 

calibnlticn Procedlres. • 
Proced.lre R 2006, Rev 1 , dated February 17, 1977: "Leak TestiD}' in tbe Pool. • 

'· 

Procedlre R 6001, Rev 11, dated Septermer 29, 1983: •General Proadare for Dickel&al ,' 
I ~~atims.• 

ProcedJre R 6002, Rev 2, dated .AugUst 23, 1983: •Prooec\0"8 for Dic::Jtanca I Irr8diat:or: / 
~tor QJallficaticms. • · ' ., ·. 

ProcedJre R 6003, Rev 7, dated Feb.ruary 01, 1989: •Proc:»<tae for Dic:lc.en<ln I Irradi~ ·'. 
Hlintalll1ce. • - . . .. - ' ' 

Procedlre R 6005, Rev 4, dated Septestber 29, 1983: •01c:kernco I Source OMmginq .. · ·-
~iu..• I 

Proced1re R 6006, Rev 2, dated Sept.Eatler 29, 1983: •Source Loadinq Proad~ZW. • 
•Procedlre foe Reepanse tO CD-Site 8wagmcies•. dated June 6, 1983. , 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 
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12 

Page _.:]_ of ~ pages 

U. "Dicka:'sal I, II ~tars, Ml1nt4nance Cbecklist", date s~ AugUst 26, 1983. 
V. "HPI Training ProgotMD" , date stanped August 26, 1983. 
w. Draw1Dgs z 

1. A 15003~1, dat&1 June 29,1984: "Detector: Slield lW4 17-Dic::lterscm-1." 
2. B 150341, dated August 19, 1983c "Sourca Tree Lcwflng- Dickersal I. • 
3. C 150336, dated August 22, 1983: "Bott<a Qdde QWmey Dick.-.cu I Retrofit. • 
4. D 150338, dated August 22, 1983t "Diclcencm I Tank - Dic::kersal I Retrofit. • 
5. D 150326, Rev A, dated .August 22, 1983: "TJ:aulfer Tank - Dldcen<:D I Retrofit~ 
6. N 150329, dated August 22, 1983: "As-.bly Source ~er Mec:bmi• Dic:lcal&al ·I 

Retrofit.. . 
7. N 150331, dated.August 22, 1983: "Sourca Bukets Mist- Sourca Buket:a BadcJI-Dic::Urscm 

I~it.• 
8. N 150328, dated lu:just 22, 1983: "Sourca 1):ee ~inq TniUifc Tool-Didtenm I 

R!~Uofit.. . 
9. N 15Q327, dated August 22, 1983: "Source "!De COUplirq-D1ckencG I Retzofit.• 
10. N 150332, dated August 22, 1983: "RetaiD1.Dg Olpe-Seurc:e "l'reee Dlc:lcenm I Retrofit. • 
11. N 150337, dated AugUst 22, 1983: "Details & Jas llol.y Pelletrati<m IDsert&-l>idcenc:m 

I Retrofit. • 
12. N 150330, dated August 22, 1983: "Details & Aa I bly-Source DoN1 Sen8cr-Dic::tcenca I 

Betrofit •• 
13. N 150314, dated August 22, 1983: "Insta.ll.aticn Blevation-Oicker:ec:D I Retrofit. • 
14. o 150344, dated 5ept.ent)er 1. 1983: •noor1ocJc Cover' Pool P'lasbJ.ng-D1c:enc:n·r 

Retrofit .• 
15. D 1500360, dated June 29, 19841 "CIIble Stop Br:adtet flt:xBficati<n-Oicka.,.....1." 
16. C 120042, dated April 4, 1983c "Dic:kenlcD, ttu:ylald Plant Locatica. D-11. • 
17. N 120052, da~ April 4, 1983: "1st Flocr Radiaticm ~~. • 
18. N 150305, dated April 4, 19831 "B zqeocy PUll cable System-DidteE"Bal I l:leb:'ofit. • 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

3R·L 1 (supp) (11/90) 
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19. D 150319, dated March 31, 1983: •Electrical System-Dickerscn I -Retrofit. • 
20. D 150315, Rev B, dated June 21, 1982t •Safety Cb:a.dt-Dic::tcersm. I Retrofit. •. 
21. D 150316, date stanped Novent:er, 1983s-piC 110 Diat.-Didtersal I. • 
22 . D 150317, dated 5ept.entler 15, 1981: •Intemal WlriniJ-Di~ I. • 
23. D 150318, Rev B, dated 5epten't>er 13, 1983: •Power ~l:y-oicke.nco I. • 
24. D 150319, dated March 31, 1983: •aectric:al Systaa-DidceEa:n I Betcofit. • 
25. D 150321, Rev A dated March 31 1983: ~CII D-I Retrofit. • 
26. N 150320, Rev B, dated 5eptent>er 1, 1983: ~ Al:xwqenaut-Retrofit Didtena'l I. • 
27. D 150344, dated Septelrber 1, 1983• •noar Lock Couw & Pool P'lubing Diet~- I 

Retrofit.• 
28. B 150341, dated ~t 22, 1983: •Sot.a:'at 'l'.ree Loedinq. • 
29. D 170227, dated Harct1 31,198~h -.au sate Alr.....,ly- K.I.S.S. Source. • 
30. s 120083, Rev. B dated August 08, 1986r •site Plan.• 
31. N 120054, Rev. D dated August 11, 1986: •Geoenl At.....,l._mg&l&_..._'"l't-DickenJOil Facill ty• 

X. Dickerson I Daily Maintenance Otecklist date s~ 5epteat:ler 2, 1983. · 
'i. Dickerson I Q.Jarterly Maintenance Checklist date sta~Jtlecj Septenber 2, 1983. 
Z. Dickersoo. I Daily Maintenance Checklist date st.anped October 4, 1983. 
AA. Dickerson I cuarterly Maintenance 0\ecklist date stanped October 4, 1983. 
BB. Dickerson I Processor Loqic, dated 5eptent>er 30, 1983. 
CC. 1d:ierd.un to 5eptefrber 1 , 1983 SUI::missioo; dated SeptE!Itber 2 , 198 3 • 
00. Tedmical Training Program, Rev o, dated Decent>er 2, 1983: 

1. ocr #2, dated October 17, 1983z •Security. • 
2. ocr ##3, dated June 17, 19871 •AJarw. • 
3. CCI #4, dated October, 1 ~5-t· "Bad1aticm ~ M:miton. • 
4 . OCI #S, date stanpel(t Jtltle, 1987: "RRwised 'ntl ep.one Instxucti«LS. • 
5. OCI #9, dated JUne 2, 1989: •aen.a1 Facilit:y Safety. • 
6. OCI ##31, dated October, 1985 ~ •DicJc.ersCD I q,cataE" Train:1nq ...... 1. • 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

:)R-L 1 (supp) (11/90) :• 
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7. OCI #36, dated October, 1985: "Dickenon I 5y8teiA Oesc:riptim. • 
a. oct .47, dated Noverrberl 1983: "Intro to Radlaticn ~, tbita and Effects ... 
9. OCI ~2. dated Noverrber, 1983• •Int:racl.act1cn to ()Jal.it.y Allaur:cD::e. • · 
10. OCI #63, dated Novenber, 1983: "Basic Infcm.tion foe Irradiator cperator 

Trainers •• 
·11 . OCI #65, dat.ed June I 1987: • Irradiator safety for Ma1nt:eDM1ce Perscnlel. • 

EE. Transistorized Gamna alarm tH: fot:del GA-2'1'0, dated January 26 I 1979. 
FF. "certificaticm for~ i IlulpectiCID", dated August 191 1983. 
00. '"Wttl.dinq P'rocel1are Specificatiaus for .. ltURJ Type 30. i lOU stainlen Steel l7f. tbe 

Gu '1\mgBt.en Arc &. Shielded Metal Arc tllldiDq Process for D-1 Irradiator i , 
T%ansfer Pools•, dated August 23, 1983. 

HH. Memlrard.un dated August 22, 1983t "Oz<De a..rati<D in D-I. • 
II. cx:t1AR 26. 12. 01. 01 •Regulations fer Control of IODizing RadiatiCX'l• shall govern the 

licensee's statarents in at;:t;:~lications or letters, unless the statements are rrore
restrictive than the regulations. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date printed: October 26, 1995 
Date--------------- ~xm~ 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO.: t10474Sl05U DATE: Apri 1 05, 1971 

SEALED SOURCE TYPE: Teletherapy Sealed Source 

MODEl: NPI XX-XXXX 

t1ANUFACTURER/DISTRIBUTOR: Neutron Products 
P.O. Box 93 
Dickerson, MD 20753 

r·1ANUFACTURER/ 0 I STRI SUTOR: 

ISOTOPE: Cobalt-60 MAXIMUM ACTIVITY: 

LEAK TEST FREQUENCY: 

PRINCIPAL USE: Medical Teletherapy 

CUSTOM SOURCE: YES _L NO 

PAGE 1 OF 2 



NO.: MD474Sl05U 

REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

DATE: Apri 1 05, 1971 

SEALED SOURCE TYPE: Teletherapy Sealed Source 

DESCRIPTION: 

PAGE 2 OF 2 

Neutron Products, Inc., standard teletherapy sources are doubly-encapsulated in 
304L stainless steel capsules and each capsule is sealed by tungsten, inert gas, 
arc welds. The maximum diameter of the doubly-encapsulated source is 1.260 inches 
with a maximum active core length of approximately 1.3 inches (3.4 centimeters). 
The wall thickness of the· internal capsule varies from 0.050 to 0.312 inches 
depending upon the diameter of the cobalt-60 core. The bottom wall of the internal 
capsule is a minimum of 0.020 inch and the thickness of the welded cap is a minimum 
of 0.075 inch. The external capsule has a minimum of 0.045 wall thickness, 0.020 
bottom thickness and 0.075 inch minimum cap thickness. 

QUALITY ASSURANCE AND CONTROL: 

The encapsulation is performed in compliance. with NPI specifications P-4, dated 
Janua~ 11, 1971. The specifications define that at least three prototype welds 
shall be found to be free of voids and other defects by metallographic evaluations 
before the initiation of production welding for each different capsule. Leak 
testing is performed either through a helium pressure test, a helium mass 
spectrograph, the helium leak detector, or through vacuum· testing. Surface 
contamination must meet 0.05 microcurie for the internal capsule and 0.005 
microcurie for the external capsule. 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: 

Upon delivery of a source for use in a teletherapy unit, the first two digits of 
the catalogue number designate the active diameter of the cobalt-60 in millimeters 
and the final digits will designate the dose rate in Roentgens/hour at one meter 
associated with the source. 

ISSUING AGENCY: 

Maryland State Department of Health and Mental Hygiene 



SUMMARY OF MDE RECORDS ON ENFORCEMENT ACTIONS AND PERMIT 
ADJUDICATIONS WITH NEUTRON PRODUCTS 

December 1973 to December 1974: contaminated water leaked from Neutron's storage 
canals and main pool and seeped into soil beneath the facility. A corrective order was 
issued to Neutron on July 31, 1975 requiring it to line the canals and main pool with 
stainless steel. Neutron complied. 

November/December 11, 1980: a millicurie of cobalt-60, a significant and hazardous 
quantity of licensed radioactive material, was found in the public domain on the railroad 
tracks behind the Neutron facility. Neutron removed it. 

June 20, 1986: the Department issued two administrative orders to Neutron regarding 
management and training deficiencies identified following an employee overexposure in the 
hot cell and the shipment of depleted uranium to a machine shop not authorized to possess 
radioactive material. In response to the employee overexposure, the Department identified 
management and training deficiencies and ordered training for all employees working in the 
hot cell. In response to Neutron's shipment of depleted uranium to the machine shop, the 
State ordered the clean up of the contaminated facility, the evaluation of personnel 
exposures, and other corrective actions. Neutron complied. 

May 1988 to June 1988: On May 25, 1988, Frank Schwoerer, a Vice-President ofNeutron, 
set off radiation monitors at the Rochester Gas and Electric Ginna Nuclear Power Plant in 
Ontario, New York. Mr. Schwoerer was found to be contaminated with Cobalt-60 as a 
result of routine activities conducted at the Neutron facility. Following the May 25, 1988 
incident, the Department discovered Cobalt-60 in a secretary's personal vehicle, in 
employees' homes (in bedding, clothing, washing machines, and vacuum cleaners), and in 
unrestricted areas of the plant. The Department also found that food and beverages were 
being consumed in radioactive matt:irial contaminated areas, increasing the risk that 
employees would ingest radioactive material. On June 23, 1988, the Department, having 
determined that Neutron had inadequate equipment to evaluate personnel radioactive 
material (Cobalt-60) contamination, issued an administrative order to Neutron identifying 
violations and requiring certain remedial actions. Neutron complied. 

January 1989 to June 1989: On January 27, 1989: the Department found that there was 
contamination in a former Neutron employee's home. On February, 1989, Mr. Schwoerer 
again set off radiation monitors at the Rochester Gas and Electric Ginna Nuclear Power 
Plant in Ontario, New York. Mr. Schwoerer was found to be contaminated with Cobalt-60 
as a result of routine activities conducted at the Neutron facility. On March 3, 1989, MDE 
took emergency action to modify Neutron's license to manufacture sealed sources, limiting 
it to possession and storage only. On March 13 and 14, 1989, the United States Nuclear 
Regulatory Commission and the Maryland Department of the Environment jointly inspected 
the Neutron facility and operations and discovered that Neutron had lost control of Cobalt-
60 because there was: a) radioactive material contamination of facility personnel; b) 
radioactive material contamination in unrestricted areas of the facility; and c) radioactive 
material contamination, through effluent releases, to unsecured Neutron properties outside 

1 



the facility and to adjacent railroad properties. On May 23, 1989, MDE issued Amendment 
#33 to Neutron's 01 license. This amendment outlined extensive changes required to 
correct deficiencies in Neutron's technical oversight specific to the control of the release of 
radioactive material to the public domain, training of occupational workers and overall 
management oversight of licensed activities. The amendment addressed; a) the acquisition 
of a state-of-the-art personnel contamination monitor; b) procedures for and training of 
personnel operating the monitor; c) the hiring of an independent health physics expert to 
evaluate facility problems; d) the establishment of a radioactive clean room; e) the 
establishment of a more comprehensive personnel training program; f) the establishment of 
a management random inspection program; g) the evaluation of radioactive material 
released to the community via wind borne release from the facility; h) the evaluation and 
clean up of radioactive material contaminated soils outside of the facility; and i) the 
evaluation and clean up of radioactive material in unrestricted areas of the facility. A 
hearing on the agency's action commenced in July 18, 1989 and a consent agreement was 
signed on July 25, 1989. The hearing was therefore discontinued and Neutron was allowed 
to resume normal operations. 

October 30, 1989: the Department issued an order to modify Neutron's respiratory 
protection program because the Department considered it inadequate to protect the health 
and safety of Neutron's occupational workers. Key operations were suspended until the 
order was implemented. The order included requirements to assure the safe use of 
respiratory protection. Neutron complied. 

November 9, 1990 and December 6, 1990: the Department issued to Neutron notices of 
violations, indicating numerous regulatory violations, and a failure to fully implement 
portions of amendment #33. These alleged violations included: occupational overexposure; 
multiple significant and willful violations of amendment #33; violations of reporting 
requirements; violations of license procedures; storage of licensed radioactive material at an 
unauthorized facility; and exceeding its possession limit for the specifically licensed 
radioactive material depleted uranium. After Neutron failed to correct these violations, the 
Department filed Civil No. 76639 in Montgomery County Circuit Court in 1991. On 
December 29, 1993, Judge Pincus of the Circuit Court issued a Memorandum Opinion and 
Order granting summary judgment on 17 counts, finding 5,820 violations. The Court also 
ordered Neutron to comply with Amendment 33 requirements and depleted uranium 
possession limits. In January of 1994, Civil No. 76639 was resolved by a Stipulation and 
Settlement. This agreement provided that Neutron pay the Department $75, 000 and pay an 
additional $125,000 if it failed to perform certain conditions. 

January of 1996: Neutron's 01 manufacturing license was renewed by the Department. 
Neutron requested a contested case hearing on the new license. An administrative hearing 
was held in October 1997 and February 1998 and a proposed decision was issued on June 
26, 1998 in which Administrative Law Judge Judith Finn Plymyer upheld the license as 
written by MDE. Exceptions were taken by Neutron on August 10, 1998 and the 
Department issued a final decision on August 24, 1999. Neutron appealed the decision fut 
did not seek a stay from the Circuit Court for Montgomery County. 
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September 1996 to February 1999: As a result of inspections occurring in 1997, 1998, and 
1999, the Department has brought two administrative penalty actions. OAH #99-MDE
ARMA-047-004 was brought for violations identified with the Olmanufacturing license. 
These included the failure to: a) conduct management audits in accordance with amendment 
33 requirements; b) maintain appropriate written historical documentation pursuant to 
decommissioning requirements; c) secure licensed radioactive material to prevent 
unauthorized removal; d) secure licensed radioactive material to prevent unauthorized 
removal; and e) appropriately label licensed radioactive material. OAH #99-MDE-ARMA-
047-239 was brought for violations identified with the irradiators operated under Neutron's 
04 and 05 licenses. The violations alleged included delays in the installation of required fire 
suppression systems, an operator deliberately bypassing an irradiator safety system, failure 
to calibrate safety equipment at the license-required frequency and failure of operators to 
follow licensed irradiator operating procedures. Summary judgment was granted as to 
liability for a total of 3617 violations on February 15, 2000. Hearing in these consolidated 
actions will be April 3, 2000. 

June 25-26, 1998: A radiation occupational overexposure occurred as a result of a failure of 
Neutron employees to conduct required radiation surveys and follow established license 
procedures. The Department brought administrative penalty action #99-MDE-ARMA-047-
357 for these alleged violations, which are identified with Neutron's 03 teletherapy 
servicing license. A hearing is now scheduled for June 12, 2000. · 

November 9, 1999: Judge Nelson Rupp of the Circuit Court for Montgomery County 
granted summary judgment as to liability in State of Maryland v. Neutron Products, Case 
No.199036, finding that Neutron products had failed to comply with Maryland's financial 
assurance requirements for decommissioning. A trial on MDE's complaint for permanent 
injunctive relief is scheduled for September 2000. 

January 1985 to present: the Radiological Health Program has conducted approximately 43 
inspections and 20 investigations ofNeutron Products. 

0989 through 1996: approximately 150 radioactive particles ofCobalt-60 were found within 
Lne kilometer of the Neutron plant. 

3 



March 4th and s•\ 1999: A MDE inspection of the NPI facility (teletherapy servicing 
license) identified violations in the areas of failure to maintain adequate inventory of 
depleted uranium, failure, failure to adequately label radioactive material, failure to label an 
area containing radioactive material, failure to conduct annual review of radiation safety 
program, failure to conduct leak test of all sealed radioactive material sources, failure to 
evaluate overall yearly occupational doses for two teletherapy engineers and failure to 
maintain all calibration records for self-reading dosimeters (SRDs) for teletherapy 
engmeers. 

March 16, 18, and 19, 1999: A MDE inspection oft the NPI facility (manufacturing 
license)identified violations in the areas of failure to clean up radioactive contaminated 
soils, failure to maintain public dose ALARA, failure to adequately survey and clean up 
radioactive material debris in courtyard, failure to submit all monthly Health Physics 
Consultant reports to MDE, failure to conduct all monthly unrestricted floor surveys, 
failure to conduct al monthly random inspection surveys of the LAA, failure to conduct all 
monthly one kilometer radioactive material contamination surveys of community residents, 
failure to conduct all required leak tests for sealed sources and failure to comply with the 
500 mRem facility boundary license criteria. 

November 16, 18 and 19, 1999: MDE inspection of the NPI facility identified additional 
violations in the areas of failure to have all occupational workers attend required training 
sessions, failure to conduct adequate radiation surveys to define contamination off sight, 
failure to cleanup radioactive contaminated soils, failure to submit adequate radioactive 
material waste disposal plan, and failure to have an written emergency procedure for 
response to an abnormal water loss from an irradiator. 
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